Summary. The effects of oestrogens on the activity of accessory sex glands were studied in castrated boars receiving testosterone continuously. Diethylstilboestrol (DES), 17\g=b\-oestradiol(E2) and oestrone (E1) were administered successively for 6-week periods which alternated with treatments of testosterone alone. Semen was collected twice each week and measurements were made of the total, the strained and the gel volumes. Citric acid and fructose contents of the seminal plasma were also determined. Highly significant (P<0\m=.\01) differences between boars were observed for all criteria in a series of collections made before castration.
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Castration resulted in reduction in the total quantities of secretory products of the accessory sex glands. Subsequent treatment with testosterone alone for a period of 12 weeks had only a slight effect on their secretions. Supplementary treatment with DES, E2 or E1 significantly (P<0\m=.\01) increased the secretory activity of these glands from the levels in the respective preceding periods with testosterone alone. After withdrawal of oestrogens, the elevated levels of citric acid secretion remained high or increased further, while the amounts of seminal plasma and fructose continued at the higher levels or declined.
Oestrogens also had a synergistic effect with testosterone on improving the libido of castrated boars. The reaction time was decreased by 45% (P<0\m=.\01)during supplementary treatment with oestrone for 12 weeks.
The results of these experiments suggest that oestrogens act synergistically with testosterone on the accessory sex glands and on the sexual behaviour of the boar.
INTRODUCTION
Large quantities of oestrogens are present in the urine of the boar (Velie, 1958a, b; Raeside, 1965) . Since the urinary excretion of oestrogens is greatly reduced after castration, the testes are thought to be the major source of oestrogens in this animal. Preliminary evidence has been given that boar testes produce 412 H. S. Joshi and J. I. Raeside oestrone sulphate and 17/?-oestradiol sulphate (Raeside, 1966) , and both dehydroepiandrosterone (Baulieu, Fabre-Jung & Huis in't Veld, 1967) and androstenediol (Raeside & Howells, 1971) (Mann, 1964) , chemical analyses were carried out on aliquots of strained seminal plasma. A few analyses were made on the water washings of the gel at the beginning of the investigation and only traces of fructose and citric acid were found. Citric acid was determined according to the procedure outlined by Ettinger, Goldbaum & Smith (1952) and fructose analyses were carried out by the method described by Mann (1964) .
Reaction time. Timing was commenced immediately after the boar had entered the collection area. In most instances, manipulations over the preputial area of the boar were needed to induce the animal to mount the dummy. As soon as the boar had mounted and shown erection of the penis, the time was again noted. This interval was recorded as the reaction time and taken as a measure of the influence of castration and of treatment with testosterone and oestrogens on the libido of the boars.
Statistical analysis
Data were subjected to an analysis of variance (Snedecor, 1956 
DISCUSSION
It is well known that castration produces atrophie changes in the accessory sex glands of the male and a great reduction in secretory activity. These changes are reversed by testosterone administration (Price & Williams-Ashman, 1961 ; Mann, 1964) . On this basis, the amounts of citric acid and fructose in the semen of mammals have been used widely as indicators of androgenic activity (Mann, 1964 (Joshi, 1971 ).
Testosterone administration is well known to increase sexual desire in castrated males. On the other hand, the effects of oestrogens on sexual behaviour in the male are less clear. Foss (1939) reported that the copulatory power of a castrated man was increased when oestradiol benzoate was added to the testosterone treatment. In contrast, Grant, Griffiths & Pierrepoint (1967) noted reduced libido in a human male with a feminizing testicular tumour. For the boar, Wallace (1949) recorded that the libido of intact mature animals was relatively less adversely affected by stilboestrol implants than by castration. Stilboestrol implantation has been reported to result in regained capability for erection of the penis and in arousal of sexual desire of young, castrated male pigs (Dinusson, Klosterman & Buchanan, 1951) . From the present experiment, it was concluded that a synergistic effect was shown for testosterone and oestro¬ gens in improving the libido of castrated boars. The synergistic effects of testosterone and oestrogens on the accessory sex glands and on the sexual behaviour of the boar are particularly interesting in view of the large quantities of oestrogens produced by males of this species (Velie, 1958a, b; Raeside, 1965) . If much of this oestrogen production occurs in the form of a secretion of oestrogen sulphates by the testes, as seems likely in the stallion (Raeside, 1969) , then a physiological rôle for oestrogen sulphate secretion should be sought in the boar. Our preliminary studies, using oestrone sulphate and dehydroepiandrosterone sulphate to supplement testosterone treatment, suggested a stimulatory action for the sulphoconjugated steroids on the accessory sex glands of castrated boars (Joshi, 1971) . Further experiments of this nature are required to provide an answer, and might help also towards a better understanding of the biological significance of steroid sulphate secretion in general (Wang & Bulbrook, 1968) .
